Abstract
Introduction

46
Drought stress is one of the most severe environmental constraints that greatly 47 restrict plant growth, distribution and crop production (Zhu, 2002 ; Kissoudis et al., 48 
2016
). An effective strategy of drought resistance used by plants is reducing 49 transpirational water loss, which allows plants to maintain an adequate water status to 50 sustain critical physiological and biochemical processes (Chaves et al., 2003) . 51 However, a reduction in transpirational water loss often leads to a decline in biomass efficiency (WUE), which is defined as plant production per amount of water used, is 54 critical to plant survival and crop yield (Yoo et al., 2009 , 2015) . However, the causal molecular mechanism remains unclear.
59
ERECTA encodes a leucine-rich repeat receptor-like kinase (LRR-RLK) (Torii et al., (Yu et al., 2008) . In edt1 mutant, the homeodomain 72 leucine zipper (HD-Zip) transcription factor EDT1/HDG11 is constitutively activated 73 by an activation tagging T-DNA insertion, leading to reduced stomatal density and 74 improved WUE but unaltered stomatal index (number of stomata per total number of 75 epidermal cells) (Yu et al., 2008) . In the wild type, EDT1/HDG11 is weakly expressed 76 in reproductive organs. Knockout of EDT1/HDG11 did not produce any significantly 77 different phenotype from the wild type (Yu et al., 2008) . However when 78 overexpressed, AtEDT1/HGD11 reduced stomatal density and improved WUE in 79 Arabidopsis and tobacco (Yu et al., 2008) , and rice (Yu et al., 2013) . AtEDT1/HGD11-80 conferred drought resistance and improved WUE appear to be well conserved in 81 higher plants since the edt1 mutant phenotypes could be recapitulated by 82 overexpressing AtEDT1/HDG11 in cotton and poplar (Yu et al., 2016) Fig. 1 and Supplemental Fig. 1 ). In the double mutant edt1er-105, leaf cell density 125 and stomatal density were similar to the level of er-105 ( Fig. 1a and b) . WUE was 126 significantly decreased compared to that of edt1 mutant (Fig. 1c) , which was 127 contributed by increased transpiration rate and slightly decreased photosynthesis rate 128 (Supplemental Fig. 1c and d) . These results suggest that transpiration rate and water in er-105 and edt1er-105 were from 2C to 32C with a peak at 4C (Fig. 2a) (Fig. 3a and Supplemental Fig. 2b ). This result suggests that 159 ERECTA might be transcriptionally upregulated by EDT1/HDG11 in edt1 mutant. 160 To investigate whether EDT1/HDG11 directly binds to the promoter of ERECTA, 161 we analyzed ERECTA promoter sequence and found two putative binding sites of HD 162 class transcription factors, cis-element 1 (cis1: AAATTAGT) and cis-element 2 (cis 2: 163 TAATAATTA) ( Fig. 3b and Supplemental Fig. 2c ). Yeast-one-hybrid assay showed 164 that EDT1/HDG11 was able to bind the cis-element 1 and cis-element 2 in yeast cells 165 (Supplemental Fig. 2d) . We further performed a chromatin immunoprecipitation assay 166 followed by qPCR (ChIP-qPCR) analysis using the EDT1/HDG11 overexpression 167 line as described (Xu et al., 2014) . The results from ChIP-qPCR showed that the cis- (Fig. 2) . Therefore, E2Fa is required for endoreduplication in ER plants. 200 Moreover, plant growth morphology of the double mutant ERe2fa was similar to e2fa 201 but not to ER (Supplemental Fig. 3 ). WUE of ERe2fa was similar to e2fa and lower than that of ER ( 
ERECTA interacts with E2Fa via its kinase domain
228
To investigate how ERECTA regulates E2Fa, we tested whether they physically 229 interact with each other by using in vitro and in vivo interaction assays. The 230 interaction between ERECTA kinase domain (ERK) and E2Fa was verified in pull-231 down assay (Fig. 6a) and yeast-two-hybrid assay (Fig. 6b) (Fig. 4 and 5 regulates the expression of E2Fa target genes in the mitosis-to-endocycle transition 306 and allows cells to decrease their division rate and promote endoreduplication. Table 1 ) and the SYBR® Premix Ex Taq™ II (TliRNaseH 372 Plus) kit (TAKARA). Ubiquitin5 (UBQ5, At3g62250) was used as the internal control. Table   395 1. 
